Newdipeptidyl peptidase IV inhibitors, TMC-2A,-2B, and -2C, were isolated from the fermentation broth of Aspergillus oryzae A374. On the basis of chemical, spectroscopic and X-ray crystallographic analyses, their structures were established to be peptide-like compounds composed of three moieties, L-tryptophan, mono-or dihydroxy-L-leucine and highly substituted isoquinoline.
Results

Isolation
The isolation of TMC-2compounds from the fermentation broth is outlined in Fig. 2 . The fractions containing TMC-2 compounds were identified by assays of DPIV inhibitory activity2). Purified 1, 2 and 3 were isolated as white powder, and 1 was crystallized from aqueous butanol to give fine needles.
Physico-chemical Properties
The physico-chemical properties of 1, 2 and 3 are summarized in Table 1 . These compounds were soluble in water and methanol but practically insoluble in chloroform, ethyl acetate and acetone. They gave positive color reactions to ninhydrin and ammoniummolybdatesulfonic acid reagents. The molecular formulas of 1, 2 and 3 were determined to be C28H34N4O9, C28H34N4O8
and C28H34N4O8, respectively, on the basis of their elemental analysis, (HR-)FAB-MS, 1H-and 13C-NMR 653 spectral data. All of the three compounds showed similar UVabsorption maxima at 270~290nm, suggesting the presence of the same unsaturated system. Their IR spectra indicated that they were in the nature ofpeptides.
Structure of TMC-2A(1) The 13C NMRspectrum of 1 displayed 28 signals composedof-CH2-x6, :CH-x4, =CH-x6, :CC x8, CH3-Ox 1 and :C=Ox 3 (Table2).
The XHNMRdata showed 25 protons (Table 3) . The^^H COSY spectrum of 1 connected a sequence of2-H to 6-H, 2'-H to 3'-H, 7"-H to 10"-H (Fig. 3) . Further analyses by the iH-^C long range COSYand the chemical shift led us to interpret the presence of three units, leucine, tetrahydroisoquinoline, and tryptophan, as follows (Fig. 3) .
(1) A leucine residue with two hydroxy groups attached A linkage amongthe three moieties wasestablished from the data of the long range couplings observed in selective INEPT (optimized at 3.3 and 5 Hz) and NOESY experiments (Fig. 3) . Couplings from H-2 to C-l' (8C 174.1), from H-2" to C-l" (8 173.7) and from H-10' to c Proton number, multiplicity and coupling constants in Hz. C-1", and NOEbetween H-10' and H-2' were observed. Based on these results, we determined the planar structure of 1 as illustrated in Fig. 3 .
Absolute Stereochemistry
The three dimensional structure of 1 was determined by X-ray analysis (Fig. 4) . Acid hydrolysate of 1 with 4n methane sulfonic acid was analyzed by chiral TLC with authentic d-and L-tryptophans. The hydrolysate gave a spot with Rf value identical to that for ltryptophan. Thus, the absolute structure of 1 was de- 
Structure of TMC-2B (2) and C (3)
The molecular formulas of 2 and 3 (C28H34N4O8)
suggested that 2 and 3 were the deoxy derivatives of 1. The 13C NMRdata of2 and 3 were very similar to that of 1 except for the signals of C-4, C-5 and C-6. The methyl carbons at 3 19.9 (2) and 3 16.3 (3) and the hydroxymethyl carbons at 3 67.6 (2) and 3 69A (3) were observed in place of the corresponding two hydroxymethyl carbons (C-5: 3 62.7 and C-6: 3 65.6) of 1. In addition, the C-4 methine carbons at 3 41A of 1 moved up field to 3 37.7 and 33.9 in 2 and 3, respectively. Therefore, we concluded that 2 and 3 were C-5 and C-6 deoxy analogs of 1, respectively (Fig. 1) . antimicrobial peptide antibiotics, which contain /Miydroxy-L-leucine4). <5-Dihydroxy-L-leucine, a constituent of TMC-2A, was discovered for the first time in these natural products, although it had been synthesized as a reduction product of y-carboxyglutamic acid5). The DPIV-inhibiting activity of TMC-2A was more potent than those of TMC-2Band -2C, inferring that the hydroxy group on the leucine residue might be important for the enzyme inhibiting activity. Chemical modification of this leucine moiety might therefore enhance the above activity.
Manyhigher plants contain polysubstituted tetrahydroisoquinolines, which are derived from L-tyrosine6'7).
However, 7-methoxy-6,8-dihydroxytetrahydroisoquinoline, a constituent of TMC-2s, has not been reported as a natural product so far. This unique substituted isoquinoline, chemically synthesized, has been described as an intermediate for total synthesis of corpaverine, a plant metabolite8). DPIV is widely distributed in cells of animals, plants, Some bacteria have been reported to have DPIV, of which physiological functions have not been clarified10). TMC-2sare useful as tools for elucidation of the cellular role of DPIV.
Experimental General XHand 13C NMRspectra were obtained with a JEOL GSX-400 NMRspectrometer and chemical shifts are given in ppm (5) relative to sodium 3-(trimethylsilyl)-lpropanesulfonate as an internal standard. Mass spectra, UVspectra and IR spectra were obtained by using a JEOL JMS HX-100 spectrometer, a Shimadzu model UV-2200A spectrophotometer and a JASCOmodel 100 infrared spectrophotometer, respectively. Melting points were determined with a Yanaco MP-2Smicro melting point apparatus and were uncorrected. Optical rotation was determined with a Horiba model SEPA-200 high sensitive polarimeter.
Isolation of 1, 2 and 3
The fermentation broth was obtained as described in the preceding paper and the myceliumwas removedby filtration.
The broth filtrate (85 liters) was applied to a column (i.d. 100 x 900mm) ofDiaion HP-20 (Mitsubishi Chemical Industries). The column was washed with water (5 liters) and 20% MeOH (30 liters), followed by the elution of the active principle with 50% MeOH(75 liters). The eluate was concentrated to dryness. The residual solid was applied to silica gel column chromatography at a room temperature, giving fine needles of 1 (1.6g).
The mixture of 2 and 3 was rechromatographed on silica gel, and developed with 
